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(54) METHOD FOR MANUFACTURING SOLAR BATTERY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a solar battery module that 
has improved adhesion strength with a front cover or a back one. 

SOLUTION: In this method for manufacturing a solar battery module having a basic lamination 
structure of front cover/solar battery element/back cover, an ethylene unsaturated silane 
compound modification olefin resin sheet that is an olefin resin modified by an ethylene 
unsaturated silane compound expressed by a following expression (I) R1SiR2nY3-n, has a 
radical generator content of 0.001 wt.% or less, and a gel fraction of 30% or less is included at 
least between the front cover and the solar battery element for fusion and lamination. In the 
expression (I), R1, R2, Y, and (n) indicate an ethylene unsaturated hydrocarbon group or a 
hydrocarbon oxy group, a hydrocarbon group, an organic group that can be subjected to 
hydrolysis, and an integer of 0-2, respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It sets to manufacture a solar cell module of a basic laminated structure of a front 
cover / solar battery element / back cover, It is the olefin system resin which denaturalized at 
least with an ethylene nature unsaturation silane compound expressed with following general 
formula (I) between a front cover and a solar battery element, A manufacturing method of a solar 
cell module which content of a radical generator is 0.001 or less % of the weight, and is 
characterized by a gel fraction s making 30% or less of ethylene nature unsaturation silane 
compound denaturation olefin system resin sheet intervene, and carrying out weld lamination. 
[Formula 1] 

R'SiR2,Y3_,(I) 

[As for R^ an ethylene nature unsaturation hydrocarbon group or a hydrocarbon oxy group 
shows the organic group which can be hydrolyzed among formula (I), a hydrocarbon group and Y 
show R , and n is an integer of 0-2. ] 

[Claim 2]A manufacturing method of the solar cell module according to claim 1 which makes said 
ethylene nature unsaturation silane compound denaturation olefin system resin sheet intervene 
also between a solar battery element and a back cover, and carries out weld lamination. 
[Claim 3]A manufacturing method of the solar cell module according to claim 1 or 2 whose 
content of an ethylene nature unsaturation silane compound unit in ethylene nature unsaturation 
silane compound denaturation olefin system resin is 0,1 to 10 % of the weight. 
[Claim 43A manufacturing method of the solar cell module according to any one of claims 1 to 3 
whose front cover is glass and whose back cover is fluorine system resin. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the solar cell 
module which is excellent in adhesive strength with a front cover or a back cover in more detail 
about the manufacturing method of the solar cell module which used semiconductors, such as an 
amorphous silicon. 
[0002] 

[Description of the Prior Art]From before, the solar cell module using semiconductors, such as 
an amorphous silicon, The sealing agent sheet by transparent resin etc. is made to be placed 
between the acceptance surface sides of the solar battery element, Make a sealing agent sheet 
same as the above not intervene at the rear-face side, or the front cover which is from 
transparent substrates, such as glass aiming at protection, on the acceptance surface side is 
made to intervene, the back cover which consists of resin, metal or glass aiming at moisture 
proof, etc. is provided, respectively, and it is manufactured by carrying out weld lamination. 
[0003]And although ethylene-vinylacetate copolymer resin is mainly used from a field, such as 
excelling in transparency or dampproofing and excelling in the fusion processing nature at the 
time of lamination as the sealing agent sheet, It cannot say that adhesive strength with a front 
cover or a back cover is not necessarily enough, but the weak point is inherent in the problem of 
****** at the time of long-term use on the outdoors. 

[0004]On the other hand, that crosslinking reaction is made to occur to sealing agent resin, and 
the intensity of the materia! itself, heat resistance, endurance, etc. should be given to it at the 
time of weld lamination to JP,62-141 1 1,B. The method of using for ethylene-vinylacetate 
copolymer resin the resin sheet which added a silane coupling agent and organic peroxide again 
to JP,62-9232,B. The method of using the resin sheet which added organic peroxide for the 
ethylene-vinylacetate copolymer resin which carried out graft denaturation with the organic 
silane compound again to JP,6-104729,B. Although the method of using for ethylene-ethylenic- 
unsaturated-carboxylic-acid ester ethylene nature unsaturation silane compound ternary 
polymerization object resin the resin sheet which added organic peroxide is proposed, 
respectively, Since all are making organic peroxide contain, organic peroxide decomposes at the 
time of those sheet forming, and the crosslinking reaction of resin is caused, The actual 
condition is that have a fault, such as sheet forming becoming difficult or the fusion processing 
nature at the time of lamination falling, or the decomposition product of organic peroxide origin 
remaining in an adhesion interface, and causing adhesion inhibition at the time of lamination, and 
the further improvement is still called for. 
[0005] 

[Problem(s) to be Solved by the Invention]This invention was made in view of the above- 
mentioned conventional technology, and it aims at providing the manufacturing method of the 
solar cell module this invention excels [ solar cell module ] in adhesive strength with a front 
cover or a back cover. 
[0006] 

[Means for Solving the Problem]This invention is set to manufacture a solar cell module of a 
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basic laminated structure of a front cover / solar battery element / back cover. It is the olefin 
system resin which denaturalized at least with an ethylene nature unsaturation silane compound 
expressed with following general formula (I) between a front cover and a solar battery element, 
Content of a radical generator is 0.001 or less % of the weight, and a gel fraction makes a gist a 
manufacturing method of a solar cell module which makes 30% or less of ethylene nature 
unsaturation silane compound denaturation olefin system resin sheet intervene, and carries out 
weld lamination. 
[0007] 
[Formula 2] 

[0008][As for R\ an ethylene nature unsaturation hydrocarbon group or a hydrocarbon oxy group 
shows the organic group which can be hydrolyzed among formula (I), a hydrocarbon group and Y 

show R"^, and n is an integer of 0-2. ] 
[0009] 

[Embodiment of the Invention]In the manufacturing method of the solar cell module of the basic 
laminated structure of a front cover / solar battery element / back cover of this invention, 
Although the material in which all are more publicly known than before is used, respectively, the 
laminated material which sandwiched with glass etc. as a front cover, sandwiched with the silicon 
semiconductor etc. as a solar battery element, and sandwiched metal, such as resin, such as a 
fluorine system polymer, and aluminum, by resin as a back cover, or glass. As a front cover, glass 
is preferred for fluorine system resin as a back cover again. 

[0010]In this invention, polyvinyl fluoride resin, polyvinylidene fluoride resin, ethylene- 
tetrafluoroethylene copolymer resin, etc. are preferred as a fluorine system polymer as a back 
cover. 

[001 1]And in the manufacturing method of the solar cell module of this invention. It is the olefin 
system resin which denaturalized at least with the ethylene nature unsaturation silane compound 
expressed with said general formula (I) between said front cover and said solar battery element, 
The content of a radical generator is 0.001 or less % of the weight, and it is indispensable that a 
gel fraction makes 30% or less of ethylene nature unsaturation silane compound denaturation 
olefin system resin sheet intervene, and carries out weld lamination. 

[0012]Here as R^ in said general formula (I) as the ethylene nature unsaturation silane 
compound, For example, a propenyl group, a butenyl group, a cyclohexenyl group, gamma-(meta) 
acryloyloxypropyl group, etc. as R^, For example, a methyl group, an ethyl group, a propyl group, 
a decyl group, a phenyl group, etc. as Y, For example, a methoxy group, an ethoxy basis, a 
formyloxy group, an acetoxy group, They are mentioned by a propionyloxy group, an alkylamino 
group, arylamino group, etc., respectively, and as an example of such an ethylene nature 
unsaturation silane compound, For example, vinyltrimetoxysilane, vinyltriethoxysilane, 
vinyltriacetoxysilane, gamma-methacryloyi oxypropyl trimethoxysilane, etc. are mentioned. 
[0013]As ethylene nature unsaturation silane compound denaturation olefin system resin in this 
invention, Olefin system resin to this resin 100 weight section under existence of radical 
generators, such as organic peroxide of about 0.01-5 weight sections, with said about 0.1-5 
weight sections of ethylene nature unsaturation silane compounds. For example, the denaturation 
olefin system resin produced by carrying out melt kneading at the temperature more than the 
decomposition temperature of a radical generator using an extrusion machine etc., and giving a 
grafting reaction process. Or further 90 to 99.99 % of the weight of ethylene, and said 10 to 0.01 
% of the weight of ethylene nature unsaturation silane compounds by a case, for example with 
vinyl acetate, acrylic acid (meta), acrylic ester (meta), etc. Materials more publicly known than 
before as ethylene nature unsaturation silane compound denaturation olefin system resin, such 
as denaturation ethylene resin produced by making carry out radical copolymerization under the 
usual high voltage radical polymerization condition, can be used. 

[0014]As olefin system resin of the former ethylene nature unsaturation silane compound 
denaturation olefin system resin. The homopolymer of with a carbon numbers [, such as 
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ethylene, propylene, and 1-butene, ] of about two to eight alpha olefin, Those alpha olefins and 
ethylene, propylene, 1-butene, a 3"methyl-1-butene, 1-pentene, 4-methyl-1-pentene, 1-hexene, 
1-octene, They are mentioned by the copolymer with other with a carbon numbers [, such as 1- 
decene, ] of about two to 20 alpha olefins, vinyl acetate, acrylic acid (meta), acrylic ester (meta), 
etc., etc., and specifically, For example, ethylene homopolymers, such as low, inside, and high 
density polyethylene (branched state or straight chain shape), Ethylene propylene rubber, an 
ethylene-1-butene copolymer, an ethylene-4-methyl-l-pentene copolymer, An ethylene-1- 
hexene copolymer, an ethylene^l-octene copolymer, An ethylene-vinylacetate copolymer, an 
ethylene~(meta) acrylic acid copolymer. Propylene resin, such as ethylene resin, such as an 
ethylene-(meta) ethyl acrylate copolymer, a propylene homopolymer, a propylene-ethylenic 
copolymer, and a propylene-ethylene-1-butene copolymer, and 1-butene homopolymer, 1- 
butene system resin, such as 1-butene-ethylenic copolymer and 1-butene-propylene copolymer, 
etc. are mentioned. In this invention, ethylene resin is preferred in inside. 

[0015]As a radical generator used in the grafting reaction process of the former ethylene nature 
unsaturation silane compound denaturation olefin system resin, For example, hydroperoxides, 
such as diisopropylbenzene hydronalium peroxide and 2,5-dimethyl- 2,5-JI (hydronalium peroxy) 
hexane, Di-t-butyl peroxide, t-butyl cumyl peroxide, Dicumyl peroxide. 2,5~-dimethyl- 2,5-di--tert- 
butyl peroxide hexane, The dialkyi peroxide of 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexyne-3 
grade. The bis- 3 and 5. 5-trimethylhexanoyl peroxide, octanoyi peroxide, Benzoyl peroxide, o- 
methylbenzoyl peroxide, Diacyl peroxide, such as 2,4-dichlorobenzyl peroxide, T-butyl 
peroxyacetate, t-butylperoxy2-ethylhexanoate, T-butylperoxy perpivalate, t-butyl 
peroxyoctoate, t-butylperoxyisopropylcarbonate. t-butyl peroxybenzoate, di-t- 
butyldiperoxyphthalate. 2,5-dimethyl- 2,5-JI (benzoylperoxy) hexane, The peroxy ester species 
of 2,5-dimethyl- 2,5-JI (benzoylperoxy) hexyne-3 grade, Azo compounds, such as organic 
peroxide, such as ketone peroxides, such as methyl ethyl ketone peroxide and cyclohexanon 
peroxide, azobisisobutyronitrile, and azobis (2,4-dimethylvaleronitrile), etc. are mentioned. 
[0016]In the manufacturing method of the solar cell module of this invention, as said ethylene 
nature unsaturation silane compound denaturation olefin system resin as a sealing agent sheet 
made to intervene between said front cover and said solar battery element at least, That whose 
content of an ethylene nature unsaturation silane compound unit is 0.1 to 10 % of the weight is 
preferred, and especially the thing that is 0.5 to 5 % of the weight is preferred. The content of an 
ethylene nature unsaturation silane compound unit serves as the tendency for improvement of 
adhesive strength with a front cover or a back cover to be hard to accept, in said less than 
range, and, on the other hand, it becomes the tendency for crosslinking reaction to occur easily 
at the time of sheet forming, by said excess of the range. 

[0017]Said ethylene nature unsaturation silane compound denaturation olefin system resin has 
that preferred whose melt flow rates in 190 ** are 0.01-200g/10 minutes from fields, such as 
sheet forming nature and an adhesive property, and especially its thing that are 0.1-100g/10 
minutes is preferred. That fields, such as fusion processing nature, to whose melting point is 120 
** or less is preferred. 

[0018]And as said ethylene nature unsaturation silane compound denaturation olefin system 
resin as a sealing agent sheet which is made to intervene between said front cover and said 
solar battery element at least, and can be set in this invention to carry out weld lamination. It is 
indispensable that the content of a radical generator is 0.001 or less % of the weight, and a gel 
fraction is 30% or less. The content of a radical generator in said excess of the range. At the 
time of lamination, the decomposition product of radical generator origin remains in an adhesion 
interface, adhesion inhibition is caused, and in said excess of the range, the fusion processing 
nature at the time of lamination will fall [ a gel fraction ], and, as for all, improvement of adhesive 
strength with a front cover or a back cover will be accepted. 

[0019]As said ethylene nature unsaturation silane compound denaturation olefin system resin as 
a sealing agent sheet which can be set here to carry out weld lamination. It may be the dilution 
by native olefin system resin of said denaturation olefin system resin, In that case, let each of 
said ethylene nature unsaturation silane compound unit content, said melt flow rate, said melting 
point, said radical generators and free radical content, and said gel fractions be the things as 
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dilution. 

[0020]Said ethylene nature unsaturation silane compound denaturation olefin system resin in this 
invention, Usually, are resin which is contacted for moisture under existence of a silanol 
condensation catalyst and which can make the structure of cross linkage form in resin with what 
is called a water cross-linking method, and also as a sealing agent sheet in this invention. 
Although excessive arch forming should be avoided from fields, such as fusion processing nature, 
and it is necessary to consider it as 30% or less like the above-mentioned as a gel fraction at the 
time of lamination, it is preferred to form the structure of cross linkage after lamination, and it is 
preferred that it is not less than 60% as the gel fraction. 

[0021]The crosslinking treatment by the water crossHinking method, for example Dibutyltin 
diacetate, Dibutyl tin JIRAUTETO. dibutyl tin JIOKUTETO, dioctyl tin JIRAUTETO, etc., 
Beforehand the silanol condensation catalyst which promotes the dehydrating condensation 
reaction between the silanols of silicone to said denaturation olefin system resin, the ** which is 
blended about 0.001-10 weight sections, and is used to this resin 100 weight section, or is not 
used — ordinary temperature - about 200 **, although usually made about [ ordinary 
temperature -100 ** ] liquefied or by making steamHike water usually contact 10 seconds - 
about one week covering about 1 minute —1 day, The laminating process etc. which do not 
establish the process of such water crosslinking treatment uniquely, but ** also mentions later 
especially can attain the gel fraction in the sealing agent sheet after the lamination in this 
invention. 

[0022]To said ethylene nature unsaturation silane compound denaturation olefin system resin in 
this invention. In the range which is not spoiled, the effect of this invention Thermoplastics and 
rubbers other than said ethylene nature unsaturation silane compound denaturation olefin 
system resin, And an antioxidant, light stabilizer, an ultraviolet ray absorbent, a nucleating agent, 
a neutralizer, a spray for preventing static electricity, lubricant, an antiblocking agent, a 
dispersing agent, a fluidity improving agent, a plasticizer, a release agent, fire retardant. colorant, 
a filler, etc. may be added. 

[0023]Said ethylene nature unsaturation silane compound denaturation olefin system resin sheet 
in this invention, In accordance with the sheet forming method of usual thermoplastics, it is 
fabricated at the temperature of about 100-250 ** by the extrusion machine provided with the T 
die. and is fabricated by a thickness of about 0.1-1.0 mm melt extruding and by carrying out 
cooling solidification. 

[0024] Manufacture of the solar cell module of this invention makes said denaturation olefin 
system resin sheet intervene between said front cover and said solar battery element at least, In 
this order, pile up a front cover / denaturation olefin system resin sheet / solar battery 
element / back cover, and preferably, Said denaturation olefin system resin sheet is made to 
intervene also between said solar battery element and said back cover, a front cover / 
denaturation olefin system resin sheet / solar battery element / denaturation olefin system resin 
sheet / back cover being piled up in this order, or, A front cover / denaturation olefin system 
resin sheet / solar battery element / denaturation olefin system resin, and a back cover 
laminated material sheet are piled up in this order. It is a temperature higher than the melting 
point of denaturation olefin system resin, and a desirable temperature higher not less than 10 ** 
than the melting point, and about 20-200 kPa is usually preferably made by carrying out weld 
lamination under the application of pressure of about 30-150 kPa the time for about 5 to 30 
minutes about 1 to 60 minutes. 
[0025] 

[ExamplelHereafter, although an example explains this invention still more concretely, this 
invention is not limited to the following examples, unless the gist is exceeded. 

[0026]Example 1 density 0.910 g/cm^, the melt flow rate 3.5g in 190 **/straight-chain-shape 
ethylene-1-octene copolymer 100 weight section for 10 minutes. The amount part of 
vinyltrimetoxysilane duplexs, and dicumyl peroxide 0.06 weight section, After supplying the screw 
diameter of 40 mm. and the 1 axis extrusion machine of ratio-of-length-to-diameter25, carrying 
out melt kneading at 220 **, after carrying out a dry blend for 2 minutes, and giving a grafting 
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reaction process, to strand shape melt extruding and by pelletizing, The pellet of the 
vinyltrimetoxysitane denaturation straight-chain-shape ethylene-1-octene copolymer (it is 
displayed as "the Silang graft LLDRE" among the following table.) was obtained. The obtained 
denaturation thing is 112 ** in melting point for 1.5 % of the weight of content of a 
vinyltrimetoxysilane unit, and the melt flow rate 2g in 190 **/10 minutes. 

The content which extracted unreacted dicumyl peroxide with methanol and analyzed it using the 
gas chromatograph was 0.001 or less % of the weight. 

[0027]This vinyltrimetoxysilane denaturation straight-chain-shape ethylene-1-octene copolymer, 
The 0.6~mm-thick denaturation olefin system resin sheet was fabricated with the die 
temperature of 1 50 ** melt extruding and by cooling to the sheet shaped from the extrusion 
machine of screw diameter [ of 65 mm ], and ratio-of-length-to-diameter26 provided with the 
1000 — mm"~wide T die. Although this sheet forming was performed over 5 hours, the moldability in 
the meantime was stable. The gel fraction was measured by the method shown below, and the 
result was shown in Table 1. 

Weight % of the insoluble matter after carrying out a Soxhiet extraction in the gel fraction xylene 

boiling point for 10 hours was measured. 

[0028]It piles up in order of blue plate glass / denaturation olefin system resin sheet / solar 
battery element / denaturation olefin system resin sheet / poly fluoridation vinyl sheet 
("TEDORA" by U.S. Du Pont) using the obtained sheet, After carrying out weld lamination on 
condition of the temperature shown in Table 1 under the pressure of 58kPa, and time, by cooling 
radiationally, About the solar cell module obtained by manufacturing a solar cell module. About 
each between blue plate glass and a denaturation olefin system resin sheet and between a poly 
fluoridation vinyl sheet (it is displayed as "PVF" among the following table.), and a denaturation 
olefin system resin sheet, when visual observation of the adhesion state was carried out, having 
pasted all up uniformly was checked. Peel strength was measured by the method shown below, 
and the gel fraction of the denaturation olefin system resin sheet after exfoliation was measured 
by the same method as the above, and each result was shown in Table 1. 

The peel strength by 90-degree exfoliation was measured by a part for speed-of-testing/of 100 
mm using the sample cut off to peel strength t he width of 10 mm. 

[0029]20 % of the weight of example diacetic acid vinyl unit content, the melt flow rate 15g in 
190 **/ethylene-vinylacetate copolymer 97 weight section for 10 minutes, 15 % of the weight of 
vinyl acetate unit content, the melt flow rate 2g in 1 90 **/ethylene-vinylacetate copolymer 3 
weight section for 10 minutes, The amount part of vinyltrimetoxysilane duplexs, and t- 
butylperoxy2~ethylhexanoate 0.3 weight section, After supplying the screw diameter of 40 mm, 
and the 1 axis extrusion machine of ratio-of-Iength~to-diameter25, carrying out melt kneading at 
190 **, after carrying out a dry blend for 2 minutes, and giving a grafting reaction process, to 
strand shape melt extruding and by pelletizing, The pellet of the vinyltrimetoxysilane denaturation 
ethylene-vinylacetate copolymer (it is displayed as "Silang graft EVA" among the following 
table.) was obtained. The obtained denaturation thing is 89 ** in melting point for 1.3 % of the 
weight of content of a vinyltrimetoxysilane unit, and the melt flow rate 9g in 1 90 **/1 0 minutes. 
The content which extracted unreacted t-butylperoxy2-ethylhexanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0030]The moldability was stable when the outside which used the obtained vinyltrimetoxysilane 
denaturation ethylene-vinylacetate copolymer fabricated the denaturation olefin system resin 
sheet like Example 1. The gel fraction in a sheet was measured and the result was shown in 
Table 1. When the solar cell module was manufactured and visual observation of the adhesion 
state was carried out by carrying out weld lamination about each between blue plate glass and a 
denaturation olefin system resin sheet and between a poly fluoridation vinyl sheet and a 
denaturation olefin system resin sheet, having pasted all up uniformly was checked. Peel 
strength was measured, further, the gel fraction of the denaturation olefin system resin sheet 
after exfoliation was measured, and each result was shown in Table 1. 

[0031]19 % of the weight of example 3 ethyl-acrylate unit content, the melt flow rate 5g in 190 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_ejue?atw_.u=http%3A%2F%2Fwww4.i... 2008/07/14 



JP,2002-009309,A [DETAILED DESCRIPTION] 



6/7 ^— V 



**/ethylene-ethyl acrylate copolymer 100 weight section for 10 minutes, Vinyltrimetoxysilane 
2.5 weight section and t"butylperoxy2"'ethylhexanoate 0,3 weight section, After supplying the 
screw diameter of 40 mm. and the 1 axis extrusion machine of ratio--of~length-to-diameter25, 
carrying out melt kneading at 190 **, after carrying out a dry blend for 2 minutes, and giving a 
grafting reaction process, to strand shape melt extruding and by pelletizing, The pellet of the 
vinyltrimetoxysilane denaturation ethylene-ethyl acrylate copolymer (it is displayed as "the 
Silang graft EEA" among the following table.) was obtained. The obtained denaturation thing is 90 
** in melting point for 1.4 % of the weight of content of a vinyltrimetoxysilane unit, and the melt 
flow rate 4.5g in 190 **/10 minutes. 

The content which extracted unreacted t-butylperoxy2-ethylhexanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0032]The moldability was stable when the outside which used the obtained vinyltrimetoxysilane 
denaturation ethylene-ethyl acrylate copolymer fabricated the denaturation olefin system resin 
sheet like Example 1. The gel fraction in a sheet was measured and the result was shown in 
Table 1. When the solar cell module was manufactured and visual observation of the adhesion 
state was carried out by carrying out weld lamination about each between blue plate glass and a 
denaturation olefin system resin sheet and between a poly fluoridation vinyl sheet and a 
denaturation olefin system resin sheet, having pasted all up uniformly was checked. Peel 
strength was measured, further, the gel fraction of the denaturation olefin system resin sheet 
after exfoliation was measured, and each result was shown in Table 1. 

[0033]To a reactor with an agitator with example 4 content volume of 1.5 I., ethylene, gamma- 
methacryloyl oxypropyl trimethoxysilane, And by supplying continuously the mixture of methyl 
acrylate, and t-butylperoxy neodecanoate, and carrying out copolymerization with polymerization 
pressure 200MPa and the polymerization temperature of 190 **, The pellet of the ethylene- 
gamma-methacryloyl-oxypropyl-trimethoxysilane methyl acrylate ternary polymerization object 
(it is displayed as "the Silang copolymerization LDPE" among the following table.) was obtained. 
The obtained denaturation thing is 81 ** in melting point for 1.1 % of the weight of content of 
gamma-methacryloyl-oxypropyl-trimethoxysilane unit, 25 % of the weight of content of a methyl 
acrylate unit, and the melt flow rate lOg in 190 **/10 minutes. 

The content which extracted unreacted t-butylperoxy neodecanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0034]The moldability was stable when the outside which used the obtained ethylene-gamma- 
methacryloyl-oxypropyhtrimethoxysilane methyl acrylate copolymer fabricated the denaturation 
olefin system resin sheet like Example 1. The gel fraction in a sheet was measured and the result 
was shown in Table 1. When the solar cell module was manufactured and visual observation of 
the adhesion state was carried out by carrying out weld lamination about each between blue 
plate glass and a denaturation olefin system resin sheet and between a poly fluoridation vinyl 
sheet and a denaturation olefin system resin sheet, having pasted all up uniformly was checked. 
Peel strength was measured, further, the gel fraction of the denaturation olefin system resin 
sheet after exfoliation was measured, and each result was shown in Table 1. 
[0035]The outside which added and used the amount part of dicumyl peroxide duplexs for 
vinyltrimetoxysilane denaturation ethylene-vinylacetate copolymer 100 weight section obtained 
in comparative example 1 Example 2, Like Example 1, when the denaturation olefin system resin 
sheet was fabricated, crosslinking reaction occurred in the handle part in 15 minutes after a 
shaping start, and sheet forming became difficult. The gel fraction was measured about the sheet 
when shaping is good, and the result was shown in Table 1. A solar cell module is manufactured 
by carrying out weld lamination using a sheet when shaping is good, About each between blue 
plate glass and a denaturation olefin system resin sheet and between a poly fluoridation vinyl 
sheet and a denaturation olefin system resin sheet. When visual observation of the adhesion 
state was carried out, many air bubbles expected to depend all on the decomposition product of 
a radical generator were accepted, and many portions which have not been pasted up existed. 
Peel strength was measured, further, the gel fraction of the denaturation olefin system resin 



http://www4.ipdl.inpit.go.jp/cgi"bin/tran„web^cgi_ejje?atw_u=http%3A%2F%2Fwww4,i... 2008/07/14 



JP,2002"009309A [DETAILED DESCRIPTION] 



7/7 ^— V 



sheet after exfoliation was measured, and each result was shown in Table 1. 
[0036] 19 % of the weight of comparative example 2 ethyl-acrylate unit content, the melt flow 
rate 5g/10 minutes in 190 **, To ethylene-ethyl acrylate copolymer 100 weight section with a 
melting point of 90 **. The outside which added and used gamma-methacryloyl-oxypropyl- 
trimethoxysilane 1.5 weight section and di-t-butyl peroxide 1 weight section, Like Example 1, 
when the denaturation olefin system resin (it is displayed as "Silang graft EEA" among following 
table.) sheet was fabricated, crosslinking reaction occurred in the handle part in 20 minutes after 
a shaping start, and sheet forming became difficult. The gel fraction was measured about the 
sheet when shaping is good, and the result was shown in Table 1. A solar cell module is 
manufactured by carrying out weld lamination using a sheet when shaping is good, About each . 
between blue plate glass and a denaturation olefin system resin sheet and between a poly 
fluoridation vinyl sheet and a denaturation olefin system resin sheet. When visual observation of 
the adhesion stgte was carried out, many air bubbles expected to depend all on the 
decomposition product of a radical generator were accepted, and many portions which have not 
been pasted up existed. Peel strength was measured, further, the gel fraction of the denaturation 
olefin system resin sheet after exfoliation was measured, and each result was shown in Table 1. 
[0037] 

[Table 1] 
S 1 
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30 
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53 
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[0038] 

[Effect of the Invention]According to this invention, the manufacturing method of the solar cell 
module which is excellent in adhesive strength with a front cover or a back cover can be 
provided. 

[Translation done.] 



http://www4jpdlJnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/07/14 



JP,2002-009309,A [TECHNICAL FIELD] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention relates to the manufacturing method of the solar cell 
module which is excellent in adhesive strength with a front cover or a back cover in more detail 
about the manufacturing method of the solar cell module which used semiconductors, such as an 
amorphous silicon. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]From before, the solar cell module using semiconductors, such as 
an amorphous silicon, The sealing agent sheet by transparent resin etc. is made to be placed 
between the acceptance surface sides of the solar battery element, Make a sealing agent sheet 
same as the above not intervene at the rear-face side, or the front cover which is from 
transparent substrates, such as glass aiming at protection, on the acceptance surface side is 
made to intervene, the back cover which consists of resin, metal or glass aiming at moisture 
proof, etc. is provided, respectively, and it is manufactured by carrying out weld lamination. 
[0003]And although ethylene-vinylacetate copolymer resin is mainly used from a field, such as 
excelling in transparency or dampproofing and excelling in the fusion processing nature at the 
time of lamination as the sealing agent sheet, It cannot say that adhesive strength with a front 
cover or a back cover is not necessarily enough, but the weak point is inherent in the problem of 
****** at the time of long-term use on the outdoors. 

[0004]On the other hand, that crosslinking reaction is made to occur to sealing agent resin, and 
the intensity of the material itself, heat resistance, endurance, etc. should be given to it at the 
time of weld lamination to JP,62-141 1 1,B. The method of using for ethylene-vinylacetate 
copolymer resin the resin sheet which added a silane coupling agent and organic peroxide again 
to JP,62-9232,B. The method of using the resin sheet which added organic peroxide for the 
ethylene-vinylacetate copolymer resin which carried out graft denaturation with the organic 
silane compound again to JP,6-104729,B. Although the method of using for ethylene-ethylenic- 
unsaturated-carboxylic-acid ester ethylene nature unsaturation silane compound ternary 
polymerization object resin the resin sheet which added organic peroxide is proposed, 
respectively. Since all are making organic peroxide contain, organic peroxide decomposes at the 
time of those sheet forming, and the crosslinking reaction of resin is caused. The actual 
condition is that have a fault, such as sheet forming becoming difficult or the fusion processing 
nature at the time of lamination falling, or the decomposition product of organic peroxide origin 
remaining in an adhesion interface, and causing adhesion inhibition at the time of lamination, and 
the further improvement is still called for. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the InventionjAccording to this invention, the manufacturing method of the solar cell 
module which is excellent in adhesive strength with a front cover or a back cover can be 
provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]This invention was made in view of the above- 
mentioned conventional technology, and it aims at providing the manufacturing method of the 
solar cell module this invention excels [ solar cell module ] in adhesive strength with a front 
cover or a back cover. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem]This invention is set to manufacture a solar cell module of a 
basic laminated structure of a front cover / solar battery element / back cover, It is the olefin 
system resin which denaturalized at least with an ethylene nature unsaturation silane compound 
expressed with following general formula (I) between a front cover and a solar battery element, 
Content of a radical generator is 0.001 or less % of the weight, and a gel fraction makes a gist a 
manufacturing method of a solar cell module which makes 30% or less of ethylene nature 
unsaturation silane compound denaturation olefin system resin sheet intervene, and carries out 
weld lamination. 
[0007] 
[Formula 2] 

R^SiR^ (I) 

[0008][As for R\ an ethylene nature unsaturation hydrocarbon group or a hydrocarbon oxy group 
shows the organic group which can be hydrolyzed among formula (I), a hydrocarbon group and Y 

show R , and n is an integer of 0-2. ] 
[0009] 

[Embodiment of the Invention]In the manufacturing method of the solar cell module of the basic 
laminated structure of a front cover / solar battery element / back cover of this invention, 
Although the material in which all are more publicly known than before is used, respectively, the 
laminated material which sandwiched with glass etc. as a front cover, sandwiched with the silicon 
semiconductor etc. as a solar battery element, and sandwiched metal, such as resin, such as a 
fluorine system polymer, and aluminum, by resin as a back cover, or glass, As a front cover, glass 
is preferred for fluorine system resin as a back cover again. 

[0010]In this invention, polyvinyl fluoride resin, polyvinylidene fluoride resin, ethylene- 
tetrafluoroethylene copolymer resin, etc. are preferred as a fluorine system polymer as a back 
cover. 

[001 1]And in the manufacturing method of the solar cell module of this invention, It is the olefin 
system resin which denaturalized at least with the ethylene nature unsaturation silane compound 
expressed with said general formula (I) between said front cover and said solar battery element, 
The content of a radical generator is 0.001 or less % of the weight, and it is indispensable that a 
gel fraction makes 30% or less of ethylene nature unsaturation silane compound denaturation 
olefin system resin sheet intervene, and carries out weld lamination. 

[0012]Here as R^ in said general formula (I) as the ethylene nature unsaturation silane 
compound, For example, a propenyl group, a butenyl group, a cyclohexenyl group, gamma-(meta) 

acryloyloxypropyl group, etc. as R^, For example, a methyl group, an ethyl group, a propyl group, 
a decyl group, a phenyl group, etc. as Y, For example, a methoxy group, an ethoxy basis, a 
formyloxy group, an acetoxy group, They are mentioned by a propionyloxy group, an alkylamino 
group, arylamino group, etc., respectively, and as an example of such an ethylene nature 
unsaturation silane compound, For example, vinyltrimetoxysilane, vinyltriethoxysilane, 
vinyltriacetoxysilane, gamma-methacryloyi oxypropyl trimethoxysilane, etc. are mentioned. 
[0013]As ethylene nature unsaturation silane compound denaturation olefin system resin in this 
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invention, Olefin system resin to this resin 100 weight section under existence of radical 
generators, such as organic peroxide of about 0.01-5 weight sections, with said about 0.1-5 
weight sections of ethylene nature unsaturation silane compounds. For example, the denaturation 
olefin system resin produced by carrying out melt kneading at the temperature more than the 
decomposition temperature of a radical generator using an extrusion machine etc., and giving a 
grafting reaction process, Or further 90 to 99.99 % of the weight of ethylene, and said 10 to 0.01 
% of the weight of ethylene nature unsaturation silane compounds by a case, for example with 
vinyl acetate, acrylic acid (meta), acrylic ester (meta), etc. Materials more publicly known than 
before as ethylene nature unsaturation silane compound denaturation olefin system resin, such 
as denaturation ethylene resin produced by making carry out radical copolymerization under the 
usual high voltage radical polymerization condition, can be used. 

[0014]As olefin system resin of the former ethylene nature unsaturation silane compound 
denaturation olefin system resin, The homopolymer of with a carbon numbers [, such as 
ethylene, propylene, and l-butene, ] of about two to eight alpha olefin, Those alpha olefins and 
ethylene, propylene, 1-butene, a 3-methy|-1-butene, 1-pentene, 4-methy|-l-pentene, 1-hexene, 
1-octene, They are mentioned by the copolymer with other with a carbon numbers [, such as 1- 
decene, ] of about two to 20 alpha olefins, vinyl acetate, acrylic acid (meta), acrylic ester (meta), 
etc., etc., and specifically. For example, ethylene homopolymers, such as low, inside, and high 
density polyethylene (branched state or straight chain shape). Ethylene propylene rubber, an 
ethylene-1-butene copolymer, an ethylene-4-methyh1-'pentene copolymer, An ethylene~1- 
hexene copolymer, an ethylene- 1-octene copolymer, An ethylene-vinylacetate copolymer, an 
ethylene-(meta) acrylic acid copolymer, Propylene resin, such as ethylene resin, such as an 
ethylene-(meta) ethyl acrylate copolymer, a propylene homopolymer, a propylene-ethylenic 
copolymer, and a propylene-ethylene-1-butene copolymer, and 1-butene homopolymer, 1- 
butene system resin, such as 1 -butene-ethylenic copolymer and 1-butene-propylene copolymer, 
etc. are mentioned. In this invention, ethylene resin is preferred in inside. 

[0015]As a radical generator used in the grafting reaction process of the former ethylene nature 
unsaturation silane compound denaturation olefin system resin. For example, hydroperoxides, 
such as diisopropylbenzene hydronalium peroxide and 2,5-dimethyl- 2,5-JI (hydronalium peroxy) 
hexane, Di-t-butyl peroxide, t-butyl cumyl peroxide, Dicumyl peroxide, 2,5-dimethyl- 2,5-di-tert- 
butyl peroxide hexane, The dialkyi peroxide of 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexyne-3 
grade, The bis- 3 and 5, 5-trimethylhexanoyl peroxide, octanoyi peroxide, Benzoyl peroxide, o- 
methylbenzoyl peroxide, Diacyl peroxide, such as 2,4-dichlorobenzyl peroxide, T-butyl 
peroxyacetate, t-butylperoxy2-ethylhexanoate, T-butylperoxy perpivalate, t-butyl 
peroxyoctoate, t-butylperoxyisopropylcarbonate, t-butyl peroxybenzoate, di-t- 
butyldiperoxyphthalate, 2,5-dimethyl- 2,5-JI (benzoylperoxy) hexane. The peroxy ester species 
of 2,5~dimethyl- 2,5-JI (benzoylperoxy) hexyne-3 grade, Azo compounds, such as organic 
peroxide, such as ketone peroxides, such as methyl ethyl ketone peroxide and cyclohexanon 
peroxide, azobisisobutyronitrile, and azobis (2,4-dimethylvaleronitrile), etc. are mentioned. 
[0016]In the manufacturing method of the solar cell module of this invention, as said ethylene 
nature unsaturation silane compound denaturation olefin system resin as a sealing agent sheet 
made to intervene between said front cover and said solar battery element at least, That whose 
content of an ethylene nature unsaturation silane compound unit is 0.1 to 10 % of the weight is 
preferred, and especially the thing that is 0.5 to 5 % of the weight is preferred. The content of an 
ethylene nature unsaturation silane compound unit serves as the tendency for improvement of 
adhesive strength with a front cover or a back cover to be hard to accept, in said less than 
range, and, on the other hand, it becomes the tendency for crosslinking reaction to occur easily 
at the time of sheet forming, by said excess of the range. 

[0017]Said ethylene nature unsaturation silane compound denaturation olefin system resin has 
that preferred whose melt flow rates in 190 ** are 0.01-200g/10 minutes from fields, such as 
sheet forming nature and an adhesive property, and especially its thing that are 0.1~100g/10 
minutes is preferred. That fields, such as fusion processing nature, to whose melting point is 120 
** or less is preferred. 

[0018]And as said ethylene nature unsaturation silane compound denaturation olefin system 
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resin as a sealing agent sheet which is made to intervene between said front cover and said 
solar battery element at least, and can be set in this invention to carry out weld lamination, It is 
indispensable that the content of a radical generator is 0.001 or less % of the weight, and a gel 
fraction is 30% or less. The content of a radical generator in said excess of the range. At the 
time of lamination, the decomposition product of radical generator origin remains in an adhesion 
interface, adhesion inhibition is caused, and in said excess of the range, the fusion processing 
nature at the time of lamination will fall [ a gel fraction ], and, as for all, improvement of adhesive 
strength with a front cover or a back cover will be accepted. 

[0019]As said ethylene nature unsaturation silane compound denaturation olefin system resin as 
a sealing agent sheet which can be set here to carry out weld lamination, It may be the dilution 
by native olefin system resin of said denaturation olefin system resin, In that case, let each of 
said ethylene nature unsaturation silane compound unit content, said melt flow rate, said melting 
point, said radical generators and free radical content, and said gel fractions be the things as 
dilution. 

[0020]Said ethylene nature unsaturation silane compound denaturation olefin system resin in this 
invention, Usually, are resin which is contacted for moisture under existence of a silanol 
condensation catalyst and which can make the structure of cross linkage form in resin with what 
is called a water cross-linking method, and also as a sealing agent sheet in this invention, 
Although excessive arch forming should be avoided from fields, such as fusion processing nature, 
and it is necessary to consider it as 30% or less like the above-mentioned as a gel fraction at the 
time of lamination, it is preferred to form the structure of cross linkage after lamination, and it is 
preferred that it is not less than 60% as the gel fraction. 

[0021 ]The crosslinking treatment by the water cross-linking method, for example Dibutyltin 
diacetate, Dibutyl tin JIRAUTETO, dibutyl tin JIOKUTETO, dioctyl tin JIRAUTETO. etc., 
Beforehand the silanol condensation catalyst which promotes the dehydrating condensation 
reaction between the silanols of silicone to said denaturation olefin system resin, the ** which is 
blended about 0.001 ~10 weight sections, and is used to this resin 100 weight section, or is not 
used — ordinary temperature - about 200 **, although usually made about [ ordinary 
temperature -100 ** ] liquefied or by making steam-like water usually contact 10 seconds - 
about one week covering about 1 minute -1 day. The laminating process etc. which do not 
establish the process of such water crosslinking treatment uniquely, but ** also mentions later 
especially can attain the gel fraction in the sealing agent sheet after the lamination in this 
invention. 

[0022]To said ethylene nature unsaturation silane compound denaturation olefin system resin in 
this invention. In the range which is not spoiled, the effect of this invention Thermoplastics and 
rubbers other than said ethylene nature unsaturation silane compound denaturation olefin 
system resin. And an antioxidant, light stabilizer, an ultraviolet ray absorbent, a nucleating agent, 
a neutralizer. a spray for preventing static electricity, lubricant, an antiblocking agent, a 
dispersing agent, a fluidity improving agent, a plasticizer, a release agent, fire retardant, colorant, 
a filler, etc. may be added. 

[0023]Said ethylene nature unsaturation silane compound denaturation olefin system resin sheet 
in this invention, In accordance with the sheet forming method of usual thermoplastics, it is 
fabricated at the temperature of about 100-250 ** by the extrusion machine provided with the T 
die, and is fabricated by a thickness of about 0.1-1.0 mm melt extruding and by carrying out 
cooling solidification. 

[0024] Manufacture of the solar cell module of this invention makes said denaturation olefin 
system resin sheet intervene between said front cover and said solar battery element at least. In 
this order, pile up a front cover / denaturation olefin system resin sheet / solar battery 
element / back cover, and preferably, Said denaturation olefin system resin sheet is made to 
intervene also between said solar battery element and said back cover, a front cover / 
denaturation olefin system resin sheet / solar battery element / denaturation olefin system resin 
sheet / back cover being piled up in this order, or. A front cover / denaturation olefin system 
resin sheet / solar battery element / denaturation olefin system resin, and a back cover 
laminated material sheet are piled up in this order. It is a temperature higher than the melting 
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point of denaturation olefin system resin, and a desirable temperature higher not less than 10 ** 
than the melting point, and about 20-200 kPa is usually preferably made by carrying out weld 
lamination under the application of pressure of about 30-150 kPa the time for about 5 to 30 
minutes about 1 to 60 minutes. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example]Hereafter, although an example explains this invention still more concretely, this 
invention is not limited to the following examples, unless the gist is exceeded. 

[0026]Example 1 density 0.910 g/cm^, the melt flow rate 3.5g in 190 **/ straight-chain-shape 
ethylene-l-octene copolymer 100 weight section for 10 minutes, The amount part of 
vinyltrimetoxysilane duplexs, and dicumyl peroxide 0.06 weight section, After supplying the screw 
diameter of 40 mm, and the 1 axis extrusion machine of ratio-of-length-to-diameter25, carrying 
out melt kneading at 220 **, after carrying out a dry blend for 2 minutes, and giving a grafting 
reaction process, to strand shape melt extruding and by pelletizing, The pellet of the 
vinyltrimetoxysilane denaturation straight-chain-shape ethylene-1-octene copolymer (it is 
displayed as "the Silang graft LLDPE'' among the following table.) was obtained. The obtained 
denaturation thing is 1 12 ** in melting point for 1.5 % of the weight of content of a 
vinyltrimetoxysilane unit, and the melt flow rate 2g in 190 **/10 minutes. 

The content which extracted unreacted dicumyl peroxide with methanol and analyzed it using the 
gas chromatograph was 0.001 or less % of the weight. 

[0027]This vinyltrimetoxysilane denaturation straight-chain-shape ethylene-1-octene copolymer, 
The 0.6-mm-thick denaturation olefin system resin sheet was fabricated with the die 
temperature of 150 ** melt extruding and by cooling to the sheet shaped from the extrusion 
machine of screw diameter [ of 65 mm ], and ratio-of-length-to-diameter26 provided with the 
1000~mm-wide T die. Although this sheet forming was performed over 5 hours, the moldability in 
the meantime was stable. The gel fraction was measured by the method shown below, and the 
result was shown in Table 1. 

Weight % of the insoluble matter after carrying out a Soxhiet extraction in the gel fraction xylene 
boiling point for 10 hours was measured. 

C0028]It piles up in order of blue plate glass / denaturation olefin system resin sheet / solar 
battery element / denaturation olefin system resin sheet / poly fluoridation vinyl sheet 
C'TEDORA" by U.S. Du Pont) using the obtained sheet, After carrying out weld lamination on 
condition of the temperature shown in Table 1 under the pressure of 58kPa, and time, by cooling 
radiationally, About the solar cell module obtained by manufacturing a solar cell module. About 
each between blue plate glass and a denaturation olefin system resin sheet and between a poly 
fluoridation vinyl sheet (it is displayed as "PVF" among the following table.), and a denaturation 
olefin system resin sheet, when visual observation of the adhesion state was carried out, having 
pasted all up uniformly was checked. Peel strength was measured by the method shown below, 
and the gel fraction of the denaturation olefin system resin sheet after exfoliation was measured 
by the same method as the above, and each result was shown in Table 1. 

The peel strength by 90-degree exfoliation was measured by a part for speed-of-testing/of 100 
mm using the sample cut off to peel strengrtih t he width of 10 mm. 

[0029]20 % of the weight of example diacetic acid vinyl unit content, the melt flow rate 1 5g in 
190 **/ethylene-vinylacetate copolymer 97 weight section for 10 minutes, 15 % of the weight of 
vinyl acetate unit content, the melt flow rate 2g in 190 **/ethylene-vinylacetate copolymer 3 
weight section for 10 minutes, The amount part of vinyltrimetoxysilane duplexs, and t- 
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butylperoxy2-ethylhexanoate 0.3 weight section, After supplying the screw diameter of 40 mm, 
and the 1 axis extrusion machine of ratio-of-length-^to-diameter25, carrying out melt kneading at 
190 **, after carrying out a dry blend for 2 minutes, and giving a grafting reaction process, to 
strand shape melt extruding and by pelletizing, The peilet of the vinyltrimetoxysilane denaturation 
ethylene-vinylacetate copolymer (it is displayed as "Silang graft EVA" among the following 
table.) was obtained. The obtained denaturation thing is 89 ** in melting point for 1.3 % of the 
weight of content of a vinyltrimetoxysilane unit, and the melt flow rate 9g in 190 **/10 minutes. 
The content which extracted unreacted t~butylperoxy2-ethylhexanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0030]The moldability was stable when the outside which used the obtained vinyltrimetoxysilane 
denaturation ethylene-vinylacetate copolymer fabricated the denaturation olefin system resin 
sheet like Example 1. The gel fraction in a sheet was measured and the result was shown in 
Table 1. When the solar cell module was manufactured and visual observation of the adhesion 
state was carried out by carrying out weld lamination about each between blue plate glass and a 
denaturation olefin system resin sheet and between a poly fluoridation vinyl sheet and a 
denaturation olefin system resin sheet, having pasted all up uniformly was checked. Peel 
strength was measured, further, the gel fraction of the denaturation olefin system resin sheet 
after exfoliation was measured, and each result was shown in Table 1 . 

[0031]19 % of the weight of example 3 ethyl-acrylate unit content, the melt flow rate 5g in 190 
**/ethylene-ethyl acrylate copolymer 100 weight section for 10 minutes, Vinyltrimetoxysilane 
2.5 weight section and t-butylperoxy2-"ethylhexanoate 0.3 weight section, After supplying the 
screw diameter of 40 mm, and the 1 axis extrusion machine of ratio-of-length-to-diameter25, 
carrying out melt kneading at 1 90 **, after carrying out a dry blend for 2 minutes, and giving a 
grafting reaction process, to strand shape melt extruding and by pelletizing. The pellet of the 
vinyltrimetoxysilane denaturation ethylene-ethyl acrylate copolymer (it is displayed as "the 
Silang graft EEA" among the following table.) was obtained. The obtained denaturation thing is 90 
** in melting point for 1.4 % of the weight of content of a vinyltrimetoxysilane unit, and the melt 
flow rate 4.5g in 190 **/10 minutes. 

The content which extracted unreacted t-butylperoxy2-ethythexanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0032]The moldability was stable when the outside which used the obtained vinyltrimetoxysilane 
denaturation ethylene-ethyl acrylate copolymer fabricated the denaturation olefin system resin 
sheet like Example 1. The gel fraction in a sheet was measured and the result was shown in 
Table 1 . When the solar cell module was manufactured and visual observation of the adhesion 
state was carried out by carrying out weld lamination about each between blue plate glass and a 
denaturation olefin system resin sheet and between a poly fluoridation vinyl sheet and a 
denaturation olefin system resin sheet, having pasted all up uniformly was checked. Peel 
strength was measured, further, the gel fraction of the denaturation olefin system resin sheet 
after exfoliation was measured, and each result was shown in Table 1. 

[0033]To a reactor with an agitator with example 4 content volume of 1.5 1., ethylene, gamma- 
methacryloyl oxypropyl trimethoxysilane, And by supplying continuously the mixture of methyl 
acrylate, and t-butylperoxy neodecanoate, and carrying out copolymerization with polymerization 
pressure 200MPa and the polymerization temperature of 190 **, The pellet of the ethylene- 
gamma-methacryloyl-oxypropyl-trimethoxysilane methyl acrylate ternary polymerization object 
(it is displayed as "the Silang copolymerization LDPE" among the following table.) was obtained. 
The obtained denaturation thing is 81 ** in melting point for 1.1 % of the weight of content of 
gamma-methacryloyl-oxypropyj-trimethoxysilane unit, 25 % of the weight of content of a methyl 
acrylate unit, and the melt flow rate lOg in 190 **/10 minutes. 

The content which extracted unreacted t~butylperoxy neodecanoate with methanol, and was 
analyzed using the gas chromatograph was 0.001 or less % of the weight. 

[0034]The moldability was stable when the outside which used the obtained ethylene-gamma- 
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methacryioyl-oxypropyl-trimethoxysilane methyl acrylate copolymer fabricated the denaturation 
olefin system resin sheet like Example 1. The gel fraction in a sheet was measured and the result 
was shown in Table 1. When the solar cell module was manufactured and visual observation of 
the adhesion state was carried out by carrying out weld lamination about each between blue 
plate glass and a denaturation olefin system resin sheet and between a poly fluoridation vinyl 
sheet and a denaturation olefin system resin sheet, having pasted all up uniformly was checked. 
Peel strength was measured, further, the gel fraction of the denaturation olefin system resin 
sheet after exfoliation was measured, and each result was shown in Table 1. 
[0035]The outside which added and used the amount part of dicumyl peroxide duplexs for 
vinyltrimetoxysilane denaturation ethylene-vinylacetate copolymer 100 weight section obtained 
in comparative example 1 Example 2, Like Example 1, when the denaturation olefin system resin 
sheet was fabricated, crosslinking reaction occurred in the handle part in 15 minutes after a 
shaping start, and sheet forming became difficult. The gel fraction was measured about the sheet 
when shaping is good, and the result was shown in Table 1. A solar cell module is manufactured 
by carrying out weld lamination using a sheet when shaping is good, About each between blue 
plate glass and a denaturation olefin system resin sheet and between a poly fluoridation vinyl 
sheet and a denaturation olefin system resin sheet. When visual observation of the adhesion 
state was carried out, many air bubbles expected to depend all on the decomposition product of 
a radical generator were accepted, and many portions which have not been pasted up existed. 
Peel strength was measured, further, the gel fraction of the denaturation olefin system resin 
sheet after exfoliation was measured, and each result was shown in Table 1. 
[0036] 19 % of the weight of comparative example 2 ethyl-acrylate unit content, the melt flow 
rate 5g/10 minutes in 190 **, To ethylene-ethyl acrylate copolymer 100 weight section with a 
melting point of 90 **. The outside which added and used gamma-methacryloyl-oxypropyl- 
trimethoxysilane 1.5 weight section and di-t-butyl peroxide 1 weight section, Like Example 1, 
when the denaturation olefin system resin (it is displayed as "Silang graft EEA" among following 
table.) sheet was fabricated, crosslinking reaction occurred in the handle part in 20 minutes after 
a shaping start, and sheet forming became difficult. The gel fraction was measured about the 
sheet when shaping is good, and the result was shown in Table 1. A solar cell module is 
manufactured by carrying out weld lamination using a sheet when shaping is good, About each 
between blue plate glass and a denaturation olefin system resin sheet and between a poly 
fluoridation vinyl sheet and a denaturation olefin system resin sheet. When visual observation of 
the adhesion state was carried out, many air bubbles expected to depend all on the 
decomposition product of a radical generator were accepted, and many portions which have not 
been pasted up existed. Peel strength was measured, further, the gel fraction of the denaturation 
olefin system resin sheet after exfoliation was measured, and each result was shown in Table 1. 
[0037] 
[Table 1] 
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[Translation done.] 



http://www4jpdlJnpit.gojp/cgi-bin/tran„web_cgLejje?atvv.u=htt^ 2008/07/14 



(19) 02f:iii^fFjf (jp) (12) H 1^ ^ ^ (A) (.nm^mm&mm^ 

#1^2002-9309 
(P2002 -9309A) 
(43)^iBH ¥^14^1^11B(20tt2.1.11) 

F I f-73"F"(##) 
H 0 1 L 31/04 F 5 F 0 b 1. 



(51) Intel.' mm^ 

H 0 1 L 31/04 



mmM gf 4 OL (^ 7 K) 



(2i)ms#^ 


#S2000 - 190559( P2000 - 190559) 


(71) mmx 


00000li968 










(22) a 1MB 


^m2^ 6 ^ 26 H (2000, 6. 9B) 




:«^«=WBgKjtuor^ - r a ii « -if 
































100103997 
















#) 5F051 AA05 BA18 GA03 HA19 JA02 








JA03 jA05 



(54) [mmo^m] *^«?a^>'a-;i'®S8ji^s 



(57) [mm] 

y vf] ivw^mo^^-Mm-if 0.001 M*%mT'r-S) 

Ri S i R2 „ Y3.„ ( I ) 

Cit ( I) Ri {±xf-^ytt;i^iaW^\-f Kn;^-:^ 
ymXWM Yx:iij-if>.y:^^>'m. R^ {i>'N^Fa;i5r 

2<5oMiSc-r-s>.|.o 3 



( 2 ) !ftM2 002-9309 (P2002-9309A) 



Ri S i R2 „ Ys-n ( I ) 

Cs(: ( I ) pf, Ri «xf•^•ytt:^^la^]^^-f HD;^f-j}< 

Qco^iiraj{)^' 0 . 1 ~ 1 0 mA%x'h h i x« 2 

[Ii*il4] yx3yV:^f<-tfi:^v:^X'h^. J-^-/^ 

[0001] 
[0002] 

ttmigltT . 14«a«-r i fc J: 0 «it$ixT V ^ 

[00 03] ^L-f. SBfl 

ftmstt^-ffiix. X, mm^<mm-Miimzmfihm 

C0S*> <^x^ y -itlgb'r:;l/itfi-^#:tias§;6^'±tcffl I, ^ 



n\z^(rmw:^w,tth):.\-^o^m:n-^-th h<^x'h'y 

•Wo 

[0004] :itil,zM LX s ^*«iiB#tc:Jt±WffiBI^3 
Af±^€r#-?--r^< . W;tH\ !ffi^BS6 2-14111 

:r.i'uy-mmy^-fi'^M^i^mmi,z>'^ 

yti -yy'O y^'MMf^miMM^m^mnl-fzmmi— 

h^fflVM>:^3&i. X, ^t<2^Hg6 2-9 2 3 2^<i^^#^^ 
^'«>'9V'ft;-&^*IT':?''97b^et;tX-f-U->'-p 

-h2:fflV^^*a*i\ X, «r^T6-104 7 2 9-^^ 

fgtcji. x-^lxy-xf-ixytt:f;®fn;^yi^4^>igxX7^ 

m^ii. mmmiz-mmm^m^mco'^m^w 

tm^mi^zm^ Lxmrnrnw s: ? i # ec: -f-ip^o^c * ^ * 

L. LXW/j:hiSl.m^Sibi:,ixX^^&cOi}m^X' 
[0005] 

yv:^^-<'~WL\^w^-v if A^-^-t (r>mm^&'>zmi ^ ± 

[0006] 

*^'0. 0 0 1 «4%JilTr J) 0 s 3 0 

[0007] 

Ri S i R2 , Ys-n ( I ) 

[0008] Cx^ ( I ) {ix-ti/yft^l&fn^N 
}^u:^-'i^symXW\4 Yu:^-ir^y^^iym. R^ 

[0009] 

[«0^^*tt^miH] if mm. yuyh:^^^-/±^ 



(3) #gi20 02-93 0 9 (P2002-9309A) 



[00 1 0] i^. ^^mi^z:B\^^r . ^^-/i^:^^^-b LX 

[001 1 ] -etT. :^WM<^±m'm&'e'Jj^-/vcoM 
ie*i^«««^hc?ora^i:. mria-^ ( i ) xm^ti^ 

^ ymmmxh-ox. ^i^"x?/i^^ffl^#fi'*A^o. o 
0 immxm'xhK}. k-:>. yju^mt^3o%mT(r) 

[00 12] ^co:ci-uym^$mi^yyit'^ 

mt LXcom^i-M^ ( I ) irZ^i^flR' t LXli. m 
R2 hLTii. f^J;t{f. x^vl^S. rnbVi- 

i^r n bVk hU ^ h ^ ^ ^tlt . 

[0013] *^BH^c^(tl>xf-i^ytt:^faSli/^ 

Sr . M«fli 1 0 0 a»g|5tC5Sf* LT 0 . Ol'-SSSgPS 

mx.^mitiim^m^^xy'jy^ji^^^m(D6)-mum 
i:^xtcoi^mxmmmi i^x^^yyv um'xmz\^ l Tt# 
hixfzw&^\yy ^yimm. x\t. mut:xL^vy9 

0 — 9 9. 9 9fiS%i:miiaxf^lxye:T^ia^i/vWt: 

0-0. 0 is»%i:&. ^-^^Cct '^Mtc. mm 

b'x;l/, (;><:^) r:^U;H§. (;>< :^ ) T:^ U;H§XX 

}v^n'^^^x%^ixfz^^:^^vywmm. m^i. 
'o:r^^\yy^mmiyyy\'c^mm:^\yy i yMm^ 

[00 14] i^. m^<^:r,i-iyy'm^mm>^yyit^m 
^^:^\yy ^ y^mm(^:^uy^ ymmmt lxi±. jz 



ytx-^l/V, Tab'i^y. l-y^r-y. s-^-^/u- 
l-y^T-y. l-^yry. 4-;^f-;l/- l -^v-r 

y. i-'^^-by. i-:ti^'ry. i-f-^y^<^^m 

S(2 — 2 Om&coi&COa-:tUy ^ y^. P^bx;l., 
y^MM-^*. xf-lx-y-raei^yifcM^^:. x^l/ 

y- 1 -7''T^yftll^#:. xf-i/y-4-;^f-;i^- 1 - 
-^yry^^s-^*. xf^uy- 1 -^^-by^is^i*. 

x^lx-y- 1 ~~:t^''ry^m^i^. xf^vy-Plib'x 

xf-i^y- (;><i'^) T:^ U;i^g^x^;i^it^^^^<7)xf' 
ixy^tMt. rnbvy#Mfi^*. Tab-i^y-xf- 
ixyifcS-^ft;, Tneix-y-xf-yy- 1 -y^yftM 

-^#:^<7)Tab'i/y^tij3i. &t;i\ i-yf-ymmM-^ 
1 -yr-y-x^-i/y^a-^ft;. i-^T-y-ro 
b°i^yftS'^*^cr)i ~7xy^Stli^*^'^^f ^tii>. 

[ 0 0 1 5 ] X. fr*<:Oxf^l/ytt:f:|a^o>'^yftM^?I 

^^yfuy ^ ymm^<^^^yy vK^BJzmz^^'^xm^'^ 

hfi^'y'JAjv^^mtLxit. mtii. i^'-^yrnu 

yl-'^y-^Vb H'o^N-:t^^f^ 2, S-^^'^f^;!^- 
2, (b Kn>'\"— :3j-^>^) ^^'ty^<7)b Hn^N" 

2, 5 -y;^f-;l^-2 , 5->^' ( t -~-7"^;WN-:t 

^y)^^^y^ 2, 5->>"^^;^-2. 5->^^(t- 
7'f-;WN-:t^s^) ^^>-y- 3^<505/r;i^^;WN°-:t 

jW^—it^^-^ F\ :t^^:^y'<;WN-:t^^^ F\ ^y 

-^-^ h\ 2, 4~i>':^an'^yyM;WN-:t^^-^ 

-bx-hs t -y^;l/yN-:t^i/~-2™x^;l^'-s^"ify 

x-h, t-y'f^;ws^-4'^i^bvsv-b. t~y>;i^ 

nbVl/;*-?}^'^'^- t -yf';WN-:t^i^^yyx- 
i/'-t-y'f';U'i/V>?>-:t^i^y^l/-h, 2, 5~ 

>^'yf^;i^-2, 5-y (^yyM;u^>°-::t^i^) ^^^^ 
y. 2, 5-i^>cf^;i^-2, (^yyM;WN-:t 
^i^) '^^>'y-3^WN°— :t^>'x;^f';w^. y^)V 

^if^ i.-^cr)^by>'N"->j-^Hf^ \^mm<r)^m^mit 

rY^x4 yy-f-u- v vjv. rrb";^ (2,4- 

[0016] :¥mnco±^mm'J:i.-)v<nmm:)jmi.z 



(4) #g§2 0 02-9309 (P2002-9309A) 



[ 0 0 1 7 ] X. mm:r.i'\yym^$mi^^y^t^m^ 

1 9 0^CX<^?<JUhyti-]y-h*^0^ 0 1'-2 0 

[0 0 18] ^LX. *^0B(cioV^T. ::^^^<^l>m[l5 

y^mf^tmiyyy\tmm!&.:^vy ^ ymmtt Lr 
hh. vi^ij)v%mm^'^mdm%t^WMAx\i^ a 

y-ht Lx<^mt^:^'^yy'm^imyyyit'^m^]^ 
:^yy >f ymmmt lxh. friB^tt:tu:7 ^ ymmm 

co^^^:tyy ^ ymMMi^zxh^mmxh-oxhi 



[0020] ^ts^BHtfcftS H?rlBx^lx>-tt:?FISSl>'7 
S'ifS?f)«fel.7&>\ «Jif*fcfcV^T{J:. ^§^««iS«r?l3«L 

1 0 0 2 1 ] 'i<D7\<.mmmi<zxi>mmmmt. mut. 

fc. KtSlil 0 0M*a5t=;^LT0. 00 1~10S4 



^<r>Mz. 1 1 ilPsTmS. m.m± 1 1 BSKiw 
[0022] j^. *^0^fc*3(t.&Hi|iax^W>-ttmft 

m. sKtsttK^M. ^mm. fmm. mm\. 

[0023] *5|Bfl(Ci>(t&BUiax^lx>"|4m^j/9 

itmm<7)'>~himmzm^^. mtif. T^^^mtr^ 
mtamiizx 0.10 0—2 5 o*csK<7)?fiffi"tii»iffm 

{^fflm^t-^'^hZtl.ZX^. 0. 1 — 1. OmmS 
[0024] :$:^mcO±Wi'mm>'j.~;U<r>mi&li.. ^- 

^Z^* -N >/ ^' A- ^ d c7)Ji|WC-S^a-&*)-it . » ^ L < 
« . flif ia±^m?fi3g^ i: BflTtB^ N' -y A- 1 <^Pb1 t i> If 

M^'it:t\yy ■< ymM^i^-h^fr^^-tX ^ ynyh 

^tt :t 7 y mtstflg i^- h /A' ^ i mm 
ywmi^- a ywm 

»iL<{±5 — 3 0^i-S;SOB#ra. 11^2 0 — 20 Ok 
Pag«. #^L<{43 0— 1 5 0kPa§Sc7)SnffiT 

[0025] 

[0026] mkm 1 

^^0. 9 10g/cm3 . 1 9 O'Cf cO^/t^h^n- 
U—hS. 5 g/1 0-^^(7) iSII^I^Xf-py- 1 - jj-^T- 
OOfiigg. ^-)VY^) ^Y^i/iyvy2 

«agf!, at^s/i? 5;i'A-:t^-'t--^ K 0 . 0 (>msm 

2:5M^H9^7V>'FL^^fjls X^UA-@40m 
m. L/D2 5«-ttffaiat«*&L. 2 2 0°Cf«ffi! 

MIS L T 7 h RJSXStc# \^td{k. X h 7 y H ^ictc 



(5) #gH2 0 0 2-93 0 9 (P2002-9309A) 



^i^i^yymiL<^t;^^l . 5Si%. 1 9 O^TW;^ 
)Vhy\3-U-V2E/l 0^. SMI 1 2r-CJ5)»9> 

0.001 fifi%mTT* . 



[0 0 2 7] C:<:Ot:':=.;l^hU;>< b^i^S^^y^ffiEM* 
X^l/y- 1 ~::^^r-y^m^^^. iBl 0 0 OmmCO 

ttia ct 0 . 1 5 0 ^CTi^- h«^c«Bii#ai 

^y^mmi^-h^^mLfz. :i<^i^-hmm^5mm 

[0 0 28] t#^^i;^c:Sx-h&fflV^T. 

^^vy^ y^mmi^-h/±^mm^/^^^vy 

(^^^'t'. rpvFj ) t^^^:^\yy 

^ y^mmi^- h m<^^^ tc-^v . ?^^«.^sr a mm 
X. mmfkco^^:t\yy ^ ymmmi^-hcoyjuj^m^ 

fz. 

1 ommmzmom^fzrm^m^^. ^mm&i o om 
m/^^T-9 ommmzxmmmmmi^Lfz. 
[00 2 9] mmm2 

nm^^^^i^^a-^^M 2 0 mm% .190 ^ct-co^ h 

:7U— Ix-— h 1 5 g/l 0^<^xf^ixy-™@tlSb'*:=.;l/ft 
1 9 0*CT'cO;'f;l^hyQ-lx'— b2g/l 0^'-<7)xf'lx 



>'yy2mm^. &t;^t™7>;wN->r=3^s^-2-xf^ 

V^Lfz'ik. X^U^-f^4 0mm, L/D2 5C7)— Wff 

i±jwc«*&L. i9 0''cx-mmmLxifyyhRmx 

mzHLfz^k. :^hyy\^mzmmWmL. ^Uyhit 



VAj ii^^o ) <D^U^yh^nfz. 'i^^tLtz^mid 

{i. b'-;Phyy b^>-i/^y#eco#*il . 3SM 
1 9 0^CTW^;l^b7n-l/-h9 g/1 0^^. it 
;S8 9X:T'$)0. X. t -7>;W^"-:^^i/- 

2-~xf';^>v^^^yx-^^y ^y^-yl^TttmL. ;^'x 
^nvh:?'"^7S:ffiV-^T^^tft7t'&*fiJi:. 0. 00 1 

[0030] n^tlfz^'^Jl^hU^h^i^i^yy^'i^J:^ 

^uy-mm^^^^^^t^i^m-^i^im^^tzmt. mmmib 

mmi^zLx. mMuy ^ ymmiy-h^m^Lfzb 
z.h. immmm.Lx\i^fz. x. i^-vi^z^^h^iv 
^^mmL. m^^m.i^z^^Lfz. ^^z. mmmmir 
h:Lbi^zx^±m'm^'^'Ja.-)vimm,L. w«;^7x 
b^^ti^y ^y^mmi^-vm. &x/. TKu^^bb'x 

X. mm'^m^ummmLfzbz^. ^^^tihi-^-i^zm 
mLx^^^:ib*mm^tifZo x. mnmmmi&L. 
mz. mm.mco^^:^\yy ^ ymMmzy-hcoyjuj^m 
mm L . ^tLm<?otem^« i i^z^ ttz . 
[0031] mmms 

T^v ;i^igx^;i^*ffi'^^rit i 9 aa% .190 ^ct<?o 

;>^;l/h70— l^-h 5 g/1 0^c7)x^l^y-r^'U/U 

Mx^;l/^ta^f^ 1 0 0 Saa5 . b"::i;l/ h U ^ b ^ 
yy2. sm&M. &t/t-7>;WN-:5j-d5:ix-2-x 
f^;l^^^H^yx-b0. 3llfigfiS:. 2j^m]^y^y\y 



yV^tfztk. X^'jA-fl4 0mm. L/D 2 5^0- 

wasw^ftj&L. 1 9 o^cxmmmLxi^^yyhKm 

xmi^zntfz^k. y^hyyv^mzmmw^HL. ^u^vh 

^t^hZLbifZj:^^ b*x/i.bij;>< b^^i/i/^y^ttx^ 
\yy-Ti^VJm:^^^P^m<^i^{<X^^. ^iyyy^' 
^■7hEEAj bm^. ) co^l^^y h^rff/::, %^tifz 
t:'r:;l^b ^) ^h^i^i^'yymiK^'^^S.l . 
4fifi%. 1 9 0°CTcoy;i^h7n-l/-b4. 5 g/ 
10^. 11^9 0'CT'^>9. X. *S;iiEcOt 

-:t^i/- 2 "X^;^^^^f yx- h ^y y 

0.001 mM%\^XTXh fz o 



[ 0 0 3 2 ] t# ^.tiT^C \z::z.)V h U ^ h ^ 7 y^'ffix 

m\bnm\>z\.x. ^^i^i^y A yM%w^-v^mi 
i.fzbz.h. mm\±'s:&\.x\^fz. x. y-v^izm^r 
hfiv^^^mm^. js»s:*ifc*L5to mz. bi« 

\^z-:>\Yc. imAm^mwm.\^fzbz.h. ^^^ixhi-^ 
-i,zmmtx\^^h;ib^mu^titz. x. mm^mim 
mz^ mmmco^ii:^uy ^ ymMmi^-hcoy 



(6) »M2 0 02-93 09 (P2002-9309A) 



[0033] mmm4 



^j2 0 0MPa. a-^V^j^l 9 O^CTit^-^^^^i-^ - t 

orT"<^^;i/h:7n-v-h i Og/i o^^. M;S8 1 

m\^^xmnLtz^-^m±. o. oo iafi%iiiTT'S>-^ 

[00 34] #^^i;^cxf-i/y-r-;'<^;5'Un-^;Wjr 

IS 1 tJt . Mt. Mmmm-ti' i 1 1 J; 0*l^18m 
W^\^fztZ.h, V ^-f ^1 1 tej— t T V ^ I. ^ t *55ifl 
[0 0 3 5] Jt«?Ml 

^JlS^J2Tl#^>iXf^b--;l/b y;>< b^f v>'7>-gEftxf■ 
^ >- - WW. h" -yl-^^S-^^; 1 0 0 JIM^ x ^' S ; w n°- 



[0 036] jtmm2 

y ;^Mx^;Wmfi[#:ft-S 1 9aS%. 1 9 CCTiO 

;'(;I/h7n-lx-h 5 g/1 0-5>. llcS 9 0 "CcOXf- U 
i^-Ti? y ;P^xf-;l^^a-^#c 1 0 0*»g|5tc, r 
:$'^yn-^;l^:t^i^-rDbVl'hy;><h=^fS/i'5>'l . 5 

UTfflv->>tWis »S^J 1 i: nWiZ L-T . 

m\iz^Km)fi^^\^ . '^~vmiimmh.ti:'>-rz. 

mf. rf^ y W'fbb'::!;!^ j^- h t ^tt :t 7 >f y^ffi 
[0037] 

(^1 ] 



(7) i^gH20 02-9 3 09 (P2002-9309A) 



m 1 















(X) 


CC) 


(^) 


(X) 


^•#^^CN/10miB) 


>Rrfl7A 


x«| rVr 


^mm 1 


LLDPii 


0. 001 


2 


130 
150 


30 
15 


73 
80 


21 
35 


lb 

30 




'>7>f77h EVA 


SO. 001 


5 


1 OA 

150 


15 


■/I 
V4 


28 
43 


24 
39 


^mm 3 




i^Q. 001 


3 


130 
150 


30 
15 


75 
76 


25 
41 


22 
39 






<0.001 


5 


130 
150 


30 
15 


82 
84 


33 
52 


26 
41 


)t^m 1 


v'7>r;7^ EVA 


1.65 


14 


130 
150 


30 
15 


47 
82 


10 
48 


4 
45 




5'7>J^57^ BBA 


0, 92 


11 


ISO 
150 


30 
15 


53 
85 


12 

bO 


5 
46 



[0038] >N'-y *5S«t-ftfl-l.>k^«ffi^>''a.-;P 



